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ABSTRACT  

Introduction: Among numerous other effects of early oxygen therapy in the chronic obstructive pulmonary 

disease (COPD), improvement of cerebral function is also found. Objectives: To prove the benefits of 

domiciliary long-term oxygen therapy on anxiety and emotional distress in patients with COPD. Methods: We 

made a descriptive clinical study on 26 patients diagnosed with COPD, C and D risk grades, aged over 40, 

divided into two equal lots, evaluated every 3 months between January 2013-January 2014 in the Vth Internal 

Medical Clinic of Geriatrics and Gerontology, UMF Iaşi. The first lot included patients with COPD D risk grade 

and with chronic respiratory insufficiency and the second one included patients with COPD C risk grade, 

chronic respiratory insufficiency and with cardiovascular comorbidities. We have used MOS- SF 36 

questionnaire to quantify the  quality of life, the HAM-A scale to measure the severity of anxiety, and the 

Profile of Emotional Distress (PED) to measure the subjective dimension of functional and dysfunctional 

negative feelings. Results: We have obtained an improvement in social functioning and mental health scale 

scores (p=0.03 and p=0.002, respectively). The patients that have associated cardiovascular pathology had 

statistically significant lower scores in the scale of problems caused by emotional state in comparison to the 

ones that didn’t present such a pathology (p=0.001). 65% of the patients have declared an improvement of 

cognitive activity after improving the quality of sleep. The positive effects of oxygen therapy have been 

validated through the decrease of the Hamilton Anxiety Rating Scale (HAM-A) score after 12 months at an 

average of  12.4 ± 1.9 for the first lot, and 16.6 ± 2.3 for the second one, respectively, difference that has been 

validated through a very high statistical significance (p<0.001). Conclusions: Oxygen therapy is an important 

way of treatment in the care of patients with respiratory diseases, both in the chronic and in the acute 

administration. The treatment immediately improves the health state of the patient, but also ameliorates the 

evolution of the disease on the long term, by improving anxiety symptoms and emotional distress. 
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INTRODUCTION 

Oxygen is indicated in patients with 

chronic respiratory disease for the relief of 

symptoms and prolongation of survival. 

Oxygen is generally beneficial when the 

partial pressure of oxygen in arterial blood 

(PaO2) is low [1]. However, the role of 

oxygen in symptomatic patients with chronic 

obstructive pulmonary disease (COPD) and 

moderate hypoxemia at rest, and desaturation 

with activity is unclear. The few long-term 

reports of supplemental oxygen in this group 
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have been of small size and insufficient to 

demonstrate a survival benefit. Short-term 

trials have suggested beneficial effects in 

patients with COPD and moderate hypoxemia 

at rest. Supplemental oxygen appeared to 

improve exercise performance in small short-

term investigations of patients with COPD 

and moderate hypoxemia at rest and 

desaturation with exercise, but long-term 

trials evaluating patient-reported outcomes 

are lacking [2]. 

Several different methods for 

administering oxygen are available. The 

optimal method for an individual patient 

depends on the nature, severity of the 

underlying condition and the situation in 

which oxygen is to be used. In patients with 

exacerbations of severe COPD, uncontrolled 

high-flow oxygen can result in progressive 

retention of carbon dioxide (hypercapnia) and 

respiratory acidosis, which itself may be life-

threatening. In this situation, therefore, it is 

necessary to restrict the concentration or flow 

of oxygen being breathed. Low-flow oxygen 

can be delivered comfortably via small nasal 

nozzle, but this does not give precise control 

of the inspired oxygen concentration. The 

latter can be controlled by using a mask that 

operates on the Venturi principle, where the 

concentration of oxygen breathed by the 

patient is relatively independent of the 

oxygen flow rate. Such masks allow only a 

small increase of inspired oxygen 

concentration – for example to 24% or 28%, 

compared to the 21% present in room air – 

but in COPD this is usually sufficient to 

relieve life-threatening hypoxaemia, while at 

the same time minimising the risk of serious 

hypercapnia. Long-term oxygen at home has 

been shown to improve the life-expectancy of 

patients with severe hypoxaemia resulting 

from advanced COPD. To achieve this, 

oxygen treatment needs to be given for as 

long as possible each day (minimum: average 

15 out of 24 hours). It is delivered most 

conveniently by an oxygen concentrator 

(which, as the name implies, concentrates the 

oxygen from room air) or by using a large 

tank of liquid oxygen, from which a small 

cylinder can be refilled as required. Patients 

who show worsening oxygenation 

(‘desaturation’) during exercise may benefit 

from breathing oxygen during exertion; this 

can be supplied by a refillable small liquid 

oxygen tank or by a portable concentrator [3]. 

COPD is a condition characterized by the 

partial and reversible obstruction of the 

respiratory pathways, according to the GOLD 

guide. The obstruction is usually progressive, 

with an abnormal inflammatory response to 

the gas and the noxa particles, and associating 

systemic manifestations. According to the 

World Health Organization, COPD is the 5th 

cause of mortality worldwide and it is 

assumed that it will be the third in 2020 [4]. 

COPD is a systemic inflammatory disease 

with respiratory and extra respiratory 

manifestations: cardiac, muscular, psychic, 

nutritional, social, etc. In the severe forms, 

dependency of oxygen and medical care 

appears. This abnormal inflammatory 

reaction is detected in the systemic circulation 

[5]. It is possible that this systemic 

inflammation significantly contributes to the 

pathogenesis of numerous extra pulmonary 

effects of the disease, the so-called systemic 

effects of COPD. As COPD progresses, the 

lack of oxygen to the brain can cause changes 

in mood and memory, although these are not 

defining or characteristic symptoms of the 

disease. The depression is frequently found in 

patients suffering from COPD, 40% of them 

suffering from this condition. Anxiety is as 

frequent, more frequent in women suffering 

from COPD in severe forms of disease. 

Besides the low oxygen concentration in the 

brain, we have to take into account the 

negative emotional impact of this chronic, 

progressive disease that can produce 

disability and severe handicap. 
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A lot of patients with COPD suffer from 

anxiety that will alter their life quality in 

time. The mentioned conditions have 

probably been triggered by many factors and 

can be manifested through social isolation, 

persistent symptoms and the impossibility of 

participation in daily activities. In this way, 

COPD is associated with a significant impact 

on patients’ quality of life. This aspect has 

been identified even in the case of patients 

with a respiratory function that can be 

qualified in the easy/moderate disease stage. 

Over 80% of the patients with COPD report 

difficulties in climbing the stairs. Most 

patients need help in performing usual daily 

activities [6]. Analysis made through using 

health state evaluation questionnaires have 

proved that the impact on the quality of life 

caused by COPD is comparable to the one 

caused by cancer or congestive heart failure. 

COPD has been associated with a lower 

quality of life compared to the one of the 

patients with cardiovascular pathology. The 

impact on the quality of life is much more 

obvious as the disease progresses [7]. Being a 

“holistic self-evaluation of the satisfaction, 

referring to the individual”, the quality of life 

is a much more controversial, multi-

dimensional concept that, even though seems 

easy to understand, is very hard to define. In a 

more restrictive sense, the term of “health 

related quality of life” (HRQL) is used to 

define the impact of health and medical 

assistance on the quality of life, concept that 

can be influenced by various factors: financial 

status, habitat, work place, spirituality, social 

support and health of the individual [6].  

 

MATERIAL AND METHODS 

We have studied 26 patients diagnosed 

with COPD, risk grades C and D, aged over 

40, hospitalized at the 5th Medical Clinic of 

Geriatrics and Gerontology from the CF Iasi 

Clinical Hospital. They were split into two 

equal lots and monitored every three months 

from January 2013 to January 2014. The first 

lot included patients with COPD risk grade D, 

chronic respiratory insufficiency, and the 

second lot included patients diagnosed with 

COPD risk grade C, chronic respiratory 

insufficiency and with associated 

cardiovascular comorbidities. 

The criteria of inclusion in the study 

were: 

1. Age over 40. 

2. Diagnostic of COPD according to the 

GOLD criteria: 

- stage C : high risk, low symptom burden 

(low symptom burden, and FEV1 < 50% 

and/or high exacerbation rate) 

- stage D : high risk, higher symptom 

burden (higher symptom burden, and 30% < 

FEV1 < 50% and/or high exacerbation rate) 

3. Diagnostic of chronic respiratory 

insufficiency: patients with paO2 at rest ≤55 

mmHg/SaO2 ≤ 88%, or patients with paO2 at 

rest between 56-59 mmHg /SaO2 of 89% 

with or without hypercapnia if they had heart 

failure, pulmonary hypertension, 

polycythemia. 

4. Written informed consent. 

The criteria for exclusion were: 

1. Medical history of other diagnosed chronic 

respiratory diseases (others than COPD), for 

example: pulmonary cancer, pulmonary 

tuberculosis, asthma, bronchiectasis. 

2. The incapacity of responding to a 

questionnaire. 

3. The incapacity of satisfactory performance 

of pulmonary function testing, from the 

technical point of view. 

4. Alcohol consumption, 4 hours before; big 

meals, 2 hours before; smoking, 1 hour 

before, intense physical exercise, 30 minutes 

before spirometry; clothes that prevented 

thoracic/abdominal expansion. 

Each study participant has signed the 

informed consent before entering the study. 

For each participant, a file with demographic 

and socioeconomic data has been completed, 
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file that included the level of education, 

occupation, income, marital status, habit of 

smoking, past or present diseases, family 

medical history. 

The quality of life has been quantified 

through the application of the MOS-SF 36 

questionnaire. Patients have been monitored 

each 3 months for 12 months. The 

instruments of evaluation of the quality of life 

in COPD are either specific or generic: 

• specific – they evaluate the severity of the 

pulmonary symptoms: dyspnea, wheezing 

and coughing, and also the effects that these 

may have on the quality of life. 

• generic – they evaluate the general status: 

emotional, social relationships, and the ability 

of performing ”pleasant” activities by the 

patient. 

Medical Outcomes Study (SF-36) is one 

of the most common instruments for 

evaluating the health state, which uses a 

questionnaire that can be self-administered, 

requiring only 5 minutes for its completion. 

This instrument has proved fidelity and 

sensitivity in patients with COPD. Next to the 

aspects related to physical status, pain, 

vitality, social and emotional components, 

SF-36 also includes two scores: the physical 

and mental component scale. In patients with 

COPD, the physical component scale is a 

predictor for hospitalization and mortality, 

and the physical function and general health 

state scales are correlated with the score of 

dyspnea and FEV1. Because SF-36 is a 

predictive factor for hospitalization and 

mortality in COPD, it allows clinicians and 

health care systems to identify the persons 

with risk of exacerbation [8,9,10]. 

The HAM-A was one of the first rating 

scales developed to measure the severity of 

anxiety symptoms, and it is still widely used 

today in both clinical and research settings. 

The scale consists of 14 items, each defined 

by a series of symptoms, and it measures both 

psychic anxiety (mental agitation and 

psychological distress) and somatic anxiety 

(physical complaints related to anxiety). 

Although the HAM-A remains widely used as 

an outcome measure in clinical trials, it has 

been criticized for its sometimes poor ability 

to discriminate between anxiolytic and 

antidepressant effects, and somatic anxiety 

versus somatic side effects. The HAM-A does 

not provide any standardized probe questions. 

Despite these, the reported levels of inter-

rater reliability for the scale appear to be 

acceptable [11]. 

 

RESULTS 

1. Evaluating respiratory function in 3, 

6, 9, 12 months: The average FEV1 values at 

the study including was 24.8 % (± 6.9 SD) for 

the first group, and 35.5% (± 7.15 SD) for the 

second group. The improvement of the FEV1 

was of 5% at the end of the study, compared 

to the initial one. The maximum benefits of 

oxygen therapy over FEV1 values were made 

in the first six months in both groups, in the 

next months we noticed a smaller but 

constant growth. 

2. Evaluating anxiety: The medium 

HAM-A score was 18.6 ± 3.8 (18.5% subjects 

have had a score ≥ 17) in patients from the 

first lot, and 24.5 ± 2.3 in patients from the 

second lot. We observed significantly higher 

scores (p=0.02) in subjects that also presented 

cardiovascular pathology. From the 26 

patients that were included in the study, only 

two of them presented severe anxiety, their 

HAM-A score being over 30. The positive 

effects of oxygen therapy have been validated 

through the decrease in the HAM-A score 

after 12 months at an average of 12.4 ± 1.9 

for the first lot, and of 16.6  ± 2.3 for the 

second one, difference that has been validated 

with a very high statistical significance 

(p<0.001). 69% of the patients of this study 

have declared a change in anxiety and fear, 

with a statistically significant improvement in 

patients that also presented cardiovascular 
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pathology (p≤0.001). We observed the 

improvement of the sleep quality through 

obtaining lower scores in the item regarding 

insomnia in both studied lots, without 

statistically significant differences between 

them (p=0.07). 68% patients from the study 

have declared positive changes in the item 

evaluating the cognitive symptoms from the 

instrument that measured anxiety, item that 

refers to the concentration and memory 

capacity. The behaviour and gastrointestinal 

symptoms have improved in both lots, with a 

statistically significant value. Patients that 

associated cardiovascular pathology have 

declared the improvement of these symptoms 

in 67% of cases. 

3. Evaluating the quality of life: 80% of 

patients that have benefited from domiciliary 

oxygen therapy have declared the 

improvement of dyspnea and also 

improvement in effort tolerance. 65% of 

patients have declared an improvement in 

cognitive activities following the 

improvement in the quality of sleep. 28% of 

patients that were presenting cardiovascular 

pathology next to the respiratory pathology 

have mentioned less episodes of angina than 

in the period of time before starting the 

oxygen therapy. 

 
Figure 1. The average values of patients’ scores in the subscales of the MOS- SF36 

questionnaire according to each lot in the study 

Patients with associated cardiovascular 

pathology had statistically significant lower 

scores in all of the MOS-SF36 questionnaire 

subscales (Figure 1). The biggest benefit of 

oxygen therapy on the quality of life has been 

obtained in the first 6 months in both lots, 

and, in the following months, an increase that 

was of a lower but constant value was 

observed. We observed an increase in the 

social functioning and mental health scale 

scores (p=0.03 and p=0.002, respectively), 

patients declaring an increase in the time 

spent in the company of others (family, 

friends) and a decrease in nervousness, 

irritability, anxiety. The ones that associated 

cardiovascular pathology had statistically 

significant lower scores in the scale regarding 

problems caused by emotional state, 
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compared to the ones that didn’t present such 

a pathology (p=0.001). In both lots, we 

observed lower scores in the general health 

scale for the items “I seem to get sick a little 

easier than other people” and “I am as healthy 

as anybody I know”, 80% of subjects 

perceiving themselves as being sicker than 

the people around them; the dyspnea and 

angina were considered disabling factors even 

in performing current, daily activities. After 6 

and 9 months of long term oxygen therapy, 

we also observed an increase in the vitality 

scale scores (p=0.001 and p=0.034, 

respectively) and the body pain scale scores 

(p=0.023 and p=0.006, respectively). 

 

DISCUSSIONS 

Medication is no longer enough for the 

patient with chronic obstructive pulmonary 

disease, who needs various complementary 

and progressive measures that aim the 

improvement of global clinical and physical 

condition and the prevention of 

exacerbations, in order to enhance the quality 

of life. 

In this whole context of COPD, respiratory 

recovery with all of its components is 

required: physiotherapy, education, social 

support and nutritional advice. The objectives 

of COPD management are: reducing the 

symptoms, preventing the progress of the 

disease, increasing the effort tolerance, 

enhancing the quality of life, prevention and 

treatment of complications, prevention and 

treatment of exacerbations, reducing 

mortality, prevention and reduction of the 

side effects produced by pharmacological 

treatment. Oxygen therapy contributes to the 

fulfilling of these objectives. 

Our study proves that, among the multiple 

benefits of long term oxygen therapy there 

are also: 

- clinical benefits (reducing dyspnea, 

improving effort tolerance, improving quality 

of sleep and cognitive function) 

- psychological benefits (improving the 

emotional status and quality of life). 

 

CONCLUSIONS 

Chronic oxygen administration in patients 

with chronic obstructive pulmonary disease 

improves the respiratory function and has 

clinical benefits: reduces dyspnoea and 

improves the effort tolerance. 

Besides an immediate improvement of the 

health state of the patient, oxygenotherapy 

ameliorates the evolution of the disease on 

the long term, by improving anxiety 

symptoms and emotional distress. 

Medical treatment in COPD enriched with 

long-term oxygen therapy and kinesiotherapy 

proves its efficiency on prolonged life span, 

reduced rate of exacerbations and 

hospitalization, but most of all it is linked to 

the preservation of the patient’s social and 

family role, to the maintenance of physical 

functioning and of mental and emotional 

health. The in-hospital onset of the complex 

management of COPD ensures the mentioned 

benefits only if the measures will be 

continued in out-patient settings for at least 6 

months after hospitalization and until they 

become part of the patient’ lifestyle. 
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